Introduction
Vertebral tumor metastasis is common, 60 to 70% of patients with systemic cancers have vertebral tumor metastasis (Maillefert et al., 2000; Destombe et al., 2007) . And it is estimated that on this occasion the primary tumor is unknown at the initial diagnosis in 0.5 to 7% of these patients (Abbruzzese et al., 1994; Daugaard et al., 1994) . Previous report suggested that cancers of unknown primary origin increased substantially.9 In a postmortem study of such patients, the lung and the large intestine were the most frequent sites for primary tumors (Al-Brahim et al., 2005) .Open biopsies of vertebral tumors carry a potential risk of complications (Mankin et al., 1982; Mankin et al., 1996) . So, conventional techniques for evaluation of primary tumor foci (thyroid, colon, prostate, lung) are time-consuming, risky and expensive.
The purpose of this systemic analysis was conducted to investigate possible pathological diagnosis of vertebral tumor metastasis that is unknown primaries.
Materials and Methods

Search strategy
We searched PUBMED, by using the following search term: (pathological diagnosis) and (vertebral tumor metastasis). All clinical studies evaluating the outcome of possible pathological diagnosis on vertebral tumor metastasis and published in English prior to December 2014 were identified. If samples of two studies overlap, only the newest one was included. Additional articles were obtained from references within the articles identified by the electronic search. We did not consider meeting abstracts or unpublished reports.
Inclusion and exclusion criteria
We reviewed abstracts of all citations and retrieved studies. The following criteria were used to include published studies: (1) clinical studies, containing key words pathological diagnosis and vertebral tumor metastasis; (2) The study was performed in accordance with the Helsinki Declaration (1964, amended in 1975 and 1983) of the World Medical Association. Eligibility criteria included vertebral tumor metastasis with the primary tumor is unknown at the initial diagnosis, the presence of at least one bidimensionally measurable lesion. Studies were excluded if one of the following existed: (a) duplicate data; (b) no sufficient data were reported.
Data collection and analysis
Selection of trials and data extraction: The titles and abstracts of publications identified according to the above search strategy were assessed independently for inclusion by two authors; the full text was selected for further assessment if the abstract suggests relevance. Disagreement was resolved by discussion. Data was extracted by independent authors. The following recorded data were extracted: author, publication data, and country of the first or corresponding author, the number of patients. Outcome measures presented in at least 3 studies were extracted for combined analysis.
Results
We searched PUBMED, by using the following search term: (pathological diagnosis) and (vertebral tumor metastasis). There were 928 papers relevant to the search words by the end of December 2014. Via steps of screening the title and reading the abstract, 5 studies were identified (Roth et al., 2004; Chaichana et al., 2009; Husband et al., 2001; Lu et al., 2005; Helweg-Larsen et al., 2000) . These studies had been carried out in China, and the USA. The following outcomes were presented in at least all studies and extracted for combined analysis: the relationship between pathological diagnosis and vertebral tumor metastasis regarding clinical manifestation, or spinal cord or nerve root compression as well as the clinical severity of the compression. Characteristics of studies included in the analysis are presented as these outcomes: primary cancer diagnoses were reported as follows: breast, n=23; lung, n=7; colon, n=3; prostate, n=5; lymphoma, n=6; multiple myeloma, n=5; renal, n=4; other, n=10; and unknown, n=9 of Roth et al.; primary cancer diagnoses among the 162 included patients were various, reported as follows: lung (n=26, 16%), breast (n=26, 16%), prostate (n=20, 12%), renal (n=21, 13%) and hematopoietic (n=28, 17%). of Chaichana et al.; The primary cancer diagnoses among the 280 included patients were various and reported as follows: breast 65, prostate 57, bronchus 72, hematological 23, urinary tract 21, gastrointestinal tract 13, unknown primary 12 and other 17 patients of Husband et al; primary cancer diagnoses were reported as breast (n=33; 24%), lung (n=33; 24%), prostate (n=21; 15%), non-Hodgkin's lymphoma (n=8; 6%), multiple myeloma (n=6; 4%) and others (n=35, 26%) of Lu et al. and primary cancer diagnoses were breast carcinoma in 56 patients (37%), prostatic carcinoma in 43 (28%), NSCLC in 18 (12%), SCLC in nine (6%), and other solid tumors in 27 (17%) patients of Helweg-Larsen et al. Totally, 762 patients from five clinical studies were included, and the primary cancer diagnoses were breast carcinoma in patients 203(26.6%), lung cancer in 165 (21.7%),prostatic carcinoma in 146 (19.2%).
Discussion
The spine is a common site for bone metastasis. When the primary site of a metastatic cancer is known, diagnostic methods including plain radiography, myelography, magnetic resonance imaging, computerised tomography, radionuclide bone scanning (scintigraphy with technetium99m-labelled diphosphonates), single-photon emission CT and positron emission tomography should be firstly scheduled.And in this setting, pathological diagnosis could be made according to the histological type of the corresponding site (Zhao et al., 2014) . If the primary site is unknown, biopsy should be considered for pathological diagnosis. Usually, small-diameter needles are used first, as largebore needles are associated with higher rates of complication (Nourbakhsh et al., 2008; Yaffe et al., 2003) . Complication rates of transpedicular biopsy are 0 to 26%; pulmonary, neurologic, and infectious complications are considered the most common (Laredo et al.1986; Fyfe et al.1983; Bender et al., 1986) .Percutaneous biopsy of the vertebra can be performed on an outpatient basis under local anaesthesia. The necessary surgical equipment is cheap and the procedure does not require extra assistance. It is a cost-effective diagnostic tool for evaluating patients with unknown primary tumors. In 15 to 25% of such cases, the primary site cannot be identified even at necropsy (Neumann et al., 2002) . wFluorodeoxyglucose positron emission tomography and computed tomography is recommended to diagnose, stage, and restage a variety of cancers (Czernin et al., 2002) ,especially for these patients with vertebral tumor metastasis and the primary site cannot be identified (Rosenbaum et al., 2006; Dong et al., 2006; Chang et al., 2006) . Advanced diagnostic methods in pathology (immunohistochemistry and immunofluorescence) enable accurate diagnosis of the origin of primary tumors by biopsy of the metastatic when the primary site of a metastatic cancer is known, biopsy is usually not required. The purpose of pathological diagnosis includes the following points: (1) to inform the choice about potential preemptive intervention(s) so as to avoid or delay complication and more radical surgical intervention; (2) to bring forward radical interventions before patient health deteriorates too far; and (3) to categorise patients into those more or less suitable for earlier or later radical intervention. However, there is uncertainty about the effectiveness of these diagnostic techniques. Therefore, investigation on clinical manifestation of spine metastasis of unknown primary is very important.
There were several studies in which clinical manifestation of spine metastasis from different primary tumor types was investigated. Two studies (Shah et al., 2003; Chaichana et al., 2009) found that primary tumor type was a risk factor for vertebral collapse. Similarly, three studies (Klekamp et al., 1998; Helweg-Larsen et al., 2000) found that primary tumor type was a risk factor for disease recurrence, and Klekamp et al. found that patient health status was also influential. Three studies (Taneichi et al., 1997; Roth et al., 2004; Rose et al., 2009 ) all found that degree of tumor occupancy of the vertebral body was predictive for fracture. Thus, it could be demonstrated that clinical manifestation appears to vary with pathological diagnosis of the primary tumor, and the length of time from primary diagnosis to study entry, will influence the results of any analysis of prognostic factors. This leads to considerable difficulty interpreting the results from previous studies. Potential confounding effects of primary tumour type, age and treatment with bisphosphonates or other interventions should have been considered when attempting to identify clinical variables.
Our current retrospectivelly conducted studies that were focusing on analyzing characteristics of vertebral tumor metastasis, 5 clinical studies which including 762 patients were considered eligible for inclusion. And our analysis suggested that, for all patients, dominant PD that was pathologically confirmed with lung cancer in 21.7% (165/762), with breast cancer in 26.6% (203/762) and with prostate cancer in 19.2% (146/762) of patients with vertebral tumor metastasis. Other diagnosis that could be confirmed included lymphoma, multiple myeloma, renal cancer, etc in this cohort of patients.
In conclusion, our current systemic analysis suggests that breast, lung and prostate could be the most common pathological type on vertebral tumor metastasis that is unknown primaries, and the diagnosis also could include lymphoma, multiple myeloma, renal cancer, etc.
